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SPECIFICATION 

1. TITLE OF THE INVENTION 
Method of Sealing Panel Casing 

2. CLAIM 

A method of sealing a panel casing wherein both 
substrates are sealed with frits keeping a gap therein, 
comprising the first process for heating an assembled 
body including the first substrate and the second 
substrate provided opposed to said first substrate via 
the spacers and sealing frits provided at the 
predetermined positions on said first substrate and the 
second process for evacuating, through ventilation, the 
pressure within said panel casing to the predetermined 
pressure when said sealing frits are melted in said first 
process . 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates t.o a method of sealing 
a panel casing for sealing, for example, the substrates 
provided opposed with each other of a plasma display 
panel . 

The plasma display panel (hereinafter referr.ed to 
as PDP) is generally configured so that the first 
substrate (glass substance) wherein the X-direction 
electrodes are printed and the second substrate (glass 
substance) where the Y-direction electrodes are printed 
are provided opposed with each other via fine gap spacers 
(glass substance), crystallized low-melting glasses 
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(frits) are allocated to the predetermined positions 
between the substrates and thereafter these two 
substrates are sealed to form a hermetically sealed 
casing. This hermetically sealed casing is referred 
toasapanelcasing. When it is requested to manufacture 
such panel casing, the a i r - t i gh t ne s s must be assured 
naturally first and another important requirement is 

that the first substrate and the second substrate forming 
such panel casing must be provided opposed with each 
other keeping the uniform gap between them. Namely, 
a discharge space having the constant gap must be formed 
to the entire part of the PDP. If the gap of the discharge 
space becomes uneven, a discharge start voltage of 
discharge spot generated between the X-direction 
electrode and Y-direction electrode is no longer 
constant, causing erroneous operation or uneven 
brightness of discharge spot and making it impossible 
to obtain high quality PDP. As a means for overcoming 
this problem, a plurality of spacers of constant 
thickness are usually arranged to the predetermined 
positions between the first substrate and the second 
substrate. Thereafter, these substrates are sealed by 
baking of such frits. However, these frits change to 
a fluid having high viscosity at the sealing temperature 
near to the melting temperature thereof and sufficient 
contact cannot be obtained between the spacers and 
substrates because weights of these substrates 
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themselves are inferior to such viscosity. Therefore, 
the effect of the spacers of the constant thickness cannot 
be obtained. 

In the prior art, an appropriate weight has been 
applied from an external side of the substrates as a 
means to enhance the effect of the arrangement of spacers 
explained above. As a load application means, a spring 
or a weight which is resistive to high temperature has 
generally been used. A prior art example using a weight 
is illustrated in Fig. 1 and Fig. 2. Fig. 1 is a front 
elevation of the prior art and Fig. 2 is a plan view 
thereof. In these figures, numerals 1 and 2 designate 
the first substrate and the second substrate forming 
a panel casing explained above. Numeral 3 designates 
crystallized low melting glasses (frits) for 
hermetically sealing the discharge space. Numeral 4 
designates spacers for keeping the discharge space as 
a constant gap. Numeral 5 designates a weight as the 
load application means. Numeral 6 designates a surface 
plate for supporting the weight of substrates. In the 
actual manufacturing process, this surface plate is put 
into a baking furnace in direct in the form illustrated 
in Fig. 1 for the sealing by the baking process of the 
frits 3 . 

The prior art method illustrated in Fig. 1 and Fig. 
2 has a demerit that the highly accurate discharge space 
having the constant gap cannot be obtained due to 
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generation of warp resulting from a thermal stress 
generated on the assembled body based on difference of 
thermal capacity because sufficiently uniform 
distributed load cannot be assured to the entire surface 
of PDP and the surface plate 5 is placed in contact with 
the first substrate 1 as illustrated in the figure while 
the second substrate 2 is placed in the space of furnace. 
This demerit becomes distinctive as the PDP size 
increases. Moreover, after the assembled body 
illustrated in Fig. 1 is once put into the baking furnace, 
adjustment of load is very difficult and it is a large 
problem for progress of the manufacturing technology. 

It is therefore an object of the present invention 
to provide a method of manufacturing a highly accurate 
panel casing by eliminating various demerits of the prior 
art method described above. 

In order to achieve the object explained above, 
a means for reducing internal pressure of the panel casing 
(assembled body) is additionally provided, in place of 
the load application means by a weight in the prior art 
and thereby the uniform atmospheric pressure is applied 
to the entire surface of the panel of the assembled body. 
This method is referred to as a reduced-pressure sealing 
me t h o d . 

Next, the reduced-pressure sealing method of the 
present invention will be described with reference to 
the accompanying drawings. Fig. 3 is a schematic 
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diagram illustrating the first embodiment of the present 
invention. The first substrate 1 is put first on a high 
temperature supporting base 8 provided within the baking 
furnace 7. At the predetermined positions of the 
surface of the first substrate 1, a plurality of spacers 
4 are allocated and the frits 3 of the adequate amount 
are arranged surrounding the spacers 4. On the first 
substrate on which the spacers and frits are arranged, 
the second substrate is stacked. Meanwhile, a high 
temperature pipe 16 is coupled with a glass pipe 9 for 
supplying and exhausting the discharge gas provided at 
a part of the first substrate or second substrate. The 
pipe 16 is also coupled with a surge tank 12 via a valve 
11. A part of the surge tank 12 is provided with a 
pressure gage 13 for measuring an internal pressure. 
The pressure gage 13 is capable of obtaining the 
predetermined pressure. The surge tank 12 is moreover 
connected to an exhausting device 15 via a valve 14. 
The major components of the manufacturing method of the 
present invention are all illustrated in Fig. 3. As 
these components, various components may be applied and 
it is obvious for those who are skilled in this art that 
such components are not limited to those used in Fig. 
3 . 

The manufacturing process based on this embodiment 
will be described. The baking furnace is heated until 
the internal temperature thereof reaches the 
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predetermined temperature of about 430°C. When the 
temperature of panel assembled body comes close to such 
predetermined temperature, the gas released from the 
frits 3 is gradually exhausted. This released gas 
remains within the casing to contaminate the PDP. This 
condition is expressed as the section A in Fig. 4. 
However, a solid line of this figure indicates the furnace 
temperature, while a dotted line indicates temperature 
of the panel casing by plotting time passage on the 
horizontal axis. In the section A, the temperature is 
maintained to the value a little lower than 4 30°C. In 
this section, bubbles generated in the frits are 
eliminated very effectively with the reduced-pressure 
system of the present invention. In the section B, the 
furnace temperature comes close to 430°C and the frits 
consisting of crystallized low melting glasses are 
melted. In this timing, the first substrate 1 and tire 
second substrate 2 are compressed and come close each 
other up to the gap regulated by the spacers 4 by 
controlling the exhausting system consisting of the 
exhausting device 15, surge tank 12 or the like in order 
to evacuate the pressure in the panel casing (assembled 
body) up to the predetermined reduced. pre s sure . In this 
case, since the compressing load is caused by the 
atmospheric pressure, the load distributed to each point 
on the substrates is the ideal load distributed uniformly. 
Therefore, any warp generated in the prior art is n'o 
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longer generated. The reduced pressure value in the 
section B is about 450 mmH g. When such internal pressure 
exists, any external air does not enter the panel casing 
(assembled body) through the frits, because of the 
several reasons considered here that viscosity of frits 
in the fluid condition is extremely higher, a compr e s s i on 
force due to the reduction of pressure is working on 
the frits in the fluid condition and the gap filled with 
the frits is extremely narrow. In the section C, the 
panel casing (assembled body) having completed the 
sealing by pressure reduction is gradually cooled. 

According to the reduced-pressure sealing method, 
the surface plate 5 supporting a load of weight is 
unnecessary and the panel casing (assembled body) as 
a whole is set to the uniform temperature. Therefore, 
generation of warp due to a thermal stress as described 
above can be prevented. 

As described above, the method of sealing a panel 
casing of the present invention can provided the 
following effects. 

1 . A PDP having an extremely higher accuracy can be 
realized by preventing warp generated when the panel 
casing is manufactured or by preventing warp generated 
by thermal stress. 

2. A size of PDP does not give any limitation on the 
manufacturing process . 

3. Bubbles inthe fritsmaybeeliminatedandtherefore 
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the panel is never contaminated with the gas including 
bubbles unlike the prior art. 

4. Oxidation of internal surface of the panel casing 
can be prevented. 

5. Mechanical strength is stable because a thermal 
stress is never generated in relation to the item 1. 

6. A necessary load can be obtained easily when it 
is required . 

7. This method can also be applied effectively to the 
other devices such as liquid crystal device. 

The present invention is never limited only to the 
sealing process of the panel casing of PDP described 
above and can naturally be applied to sealing of various 
devices, for example, a liquid crystal display device. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 and Fig. 2 are front elevation and plan view 
of the prior art. Fig. 3 -is a schematic diagram of the 
first embodiment based on the present invention. Fig. 
4 is a graph for description. 

In these figures , 1 is first substrate; 2 is second 
substrate; 3 is frit; 4 is spacer; 7 is baking 
furnace; 13 is pressure gate and 15 is exhausting 
device . 
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